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I. INTRODUCTION

The escites tumor is an useful tool for the
study of chromosomes of cancer. Because, the
asclites in this cese is actually a suspension
of tumor cells and, using a droplet of the
ascites, it is very easy toc prepare the favorable
specimen for the study., However, almost all
the ascites tumors available at present are
not reproducible and, therefore, they have no
analogues enough to be compared with each other
concerning their chromosomal pattern.

The ascites henpatoma provides, like other
ascites tumors, an useful tool for the investi-
gation of cancer chromosome. This ascites
tumor is praparcd by means of ascitic con-
version of the eminoazodye-induced hepatoma
of the rat and s reproducible. The repro-
ducibility is the point vhieh the ascites
hepatoma is distinguished from any other
ascites tumors, Since 1951 we have already
sutGaedei. £n establishing 54 different trans-
plant strainc of the ascites hepatoma, cach
strain being derived from different primary
hepatoma induced in rats by aminoazodye-
feeding, dbut, naturally all common in the
normal ancestral cell, the liver cell of rats.

The comparative studies of different strains
¢f the ascites hepatoma have 80 far demonstrated
that biological characteristics of each tumor
strain varied in various aspects such as growth
tempo, transplantability {(see table 1), ascitic
picture and sensitivity to the same chemothera-
peutic treatment (1). Among these individual
differences of the tumors, most remarkable fact
was that cach tumor strain differed distinctly
@zl other in the mode of variation of the
chromnsome number. The range of variation of
the chromosome number showed also considerable
strain~difference. This was clearly demon-
strated by our vrevious work of this Contract
DA~92~557-TFEC~31.980, as shown in tahle 2 and
chart 1 (2],

The present study aimed at more precise
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demonstration of the described chromosomal differ.
encea among various ascites hepatomas with regard
to the numbexr and the morphological characteristics
of chromosomes,
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I1., MATERIAL & METHOD

1. Ascites hepatomas employed,

Nine different transplant strains of the
ascites hepatoma of rats which are maintained
by serial animal passages in this laboratory
were used. They are strains AH 310, AH 39,
AR 423, AH 322, AH 41A, AH 41B, AH 41C, AH 1224
and AH 122B, Four strains of them, i.e. AH 310,
A 39, AH 423 and AUl 322, derived from different
hepatomas induced in separate rats., Two strains,
AH 41B and AH 41C, derived from different
hepatomas induced in the liver of one rat, while
AN 41A came from the spontaneous ascites con=-
taining hepatoma cells in the same rat, The re-
maining 2 strains, AH 122B and AH 1224, derived
from the hepatoma and the ascites respectively
developed in another rat,

2+ Specimen.

The specimen for chromosome examination was
prepared as follows; The tumor ascites taken from
the ascltes hepatoma animal is mixed up in a test
tube with a hypotonic NaCl solution (0.03 mol)
kept at 37°C, Ratio of the solution to the ascites
is 20:1. After giving a good deal of shaking to
the test tube, %he tube is kept at 37°C., for 10
to 15 minutes, Immediately thereafter, the ma-
terial is centrifuged in the tube and then stained
by addition of large amount of aceto-orcein so~
lution to the pellet, A droplet of this material
i3 placed on a clean glass slide, covered with a
cover slip under an adeguats pressure, and then

- sealed with balsam-paraffin, Four.day old tumor

ascites exclusively were used for this study,
because 1t was considered that the ascites hepatoms
was at the height of its growth in this stege, with-
out heing accompanied by significant degenerative
processes,

2. Examination of chromosomes,

All metaphasa plates of the mitotiec ascites
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hepatoma cells met with under the microscope ware
oxamined, because it was considered necessary not
to pick up only preferable nuclear plates but to
investigate all metaphase plates in order to study
the real entity in the chromosomal features., One
hundred in eaoh strain of the tumors, AK 310,

AH 39, AN 423 and AH %22, while 50 metaphases were
studied in each strain of the remaining tumors,

AH 41A, AH #lB, AR 41C, AH 1224 and AH 122B, Mag-
nification umed for chromosome observation was

100 x 20, All metaphase plates were drawn by the
aid of Hamano's camera lucida attached to the one
of binogular lena tubes of the microscope used and
photographs were taken at the same time in every
cane by 35mm camera connected to the tubve of the
aame mioroscope, The mode and the range of vari-
ationa af chromosome number in each strain were °
atudied and acompared with each other. The mor-
phological analysis of chromosomes of each strain
was done and ohromosomal characteristics were
compared with each other.
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I11, RESULT

1. Chromoaoﬁe number,

Variations of the chromosome number of nine
asclites hepatomas examined in this study were
indicated in tables 3-4 and chart 2. There are
aignificant differences in the modal number of
ohromosomes or the fluotuation range of the 9
tumor strains, The chromosome number of AH 39
fluctuates around 44, the modal number of AH 39,
in a relatively narrow range., The remaining 8
atrains show respectively different rather wide
fluctuation, The modal number of chromosomes
i8; 71-72 in AH 310, 66-67 in AH 423, 68 in
AR 322, 54 in AW 41A and AH 41B, 52-53 in AH LlC,
76 in AR 122A and 71 in AH 122B, Between AH 414
and AH 41B there seems no distinct difference in
the modal number of chromosomes, however, the
range of variations of the chromesome number
differs slightly. The modal chromosome number
of all the strains examined is different from
the accepted regular number cf chromosomes in
the rat, ¥2(=2n),

It may be noteworthy that every strain presents
only one mode, without suggesting any possiblity
of polymodal variations of the chrowmosome number.

2. Chromosome morphology.

The ascites hepatoma cells contain various
sized chromosomes which differ in shape. The
main types of them which are most freguently
met with are telocentric, subtedoocentric and
metacentric ones. But, in rome strains of the
ascites hepatoma most tumor cells have prominecnt
chromosomes of characteristic features whish
are not found in normal cells of the rat. ldeo-
grams of chromovomes 2f 15 awseites lhepatonas
including the present 9 strains were saown in
figures 1 and 2, Predominantly large motacentric
chromosomes appeared in only 4 tumors among the
15 ascites hepatomas and the number of chrorosome
of this type varied in each strain of the &
tumors. The number is; 1 in AH 423, 2 in AH G6F
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and 3 in AH 13 and AH 99, One, two or three
large chromosomes with second constrictions
were found in AH 423, AH 62, AH 310, AH 62F,
AH 99 and AH 414, One minute chromosome was
found in AN 310, AH %22 and AH 4#1B, One satel~
lite chromosome was detected in AH 310. The
minute or satellite chromosomes have never
been described in ascites tumor cells of the
rat, The nuclear plates including these chro-
mosomes were illustrated in figures 3 and 4,

These ‘observations may support the concept

of individuality of tumors that each tumor las
its own chromosomal patteruns.

@
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IV. SUMMARY & CONCLUSION.

The ascites hopatoma, prepared by ascitic con-
version of the aminoazodye-induced hepatoma of the
rat, can provide a series of ascitic tumors for
comparative studles on a variety of tumors of a
common normal ancestral cell, the liver cell.

In 9 different transplant strainsg of the ascites
hepatonma, the chromosome was studied with specioel
regpects to the mode of chromosome number and chre-
mosome morphology and compared with each other,
Significant differences were noted in the modal
chromosome number and fluctuation range of chromo-
some number as well as chromoaome features.

This may mean that each tumor, originating from
a common normal ancestral cell, has its ovmn chro=
mosomal nattern,
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Table 1

Transplantation Rate and Survival Days

@

33 Strains
Ascites Hepatoma
Strains Established Transplantation Survival Days
in Generation | Rate (%)

AR 130 1951 440 96.7 12
7974 1952 420 96,5 12
601 - 310 87.0 17
602 - 330 93,6 18
66 1454 260 91.6 12
63 1955 220 81.5 14
149 - 230 93,0 12
39 - 220 87.7 16
49 - 250 85.7 13
399 1956 230 91.8 11
66F - 230 87.6 10
322 1957 200 83.9 11
414 - 170 78.5 16
21 - 210 31,3 8
218 - 200 92.0 8
423 - 180 68.2 16
13 - 230 9505 8
62 - 170 94,.C 12
173 1958 160 85.8 11
408 - 140 85.0 12
310 - 130 84,8 13
211 - 140 79.0 12
272 - 180 97.8 7
286 - 130 84,2 12
127 - 90 932.8 17
4 1959 60 82.2 10
By 1960 60 94,2 16
41A - 43 94,0 12
418 - Ly 89.0 12

41C - 41 93.0 10 .
122A 1961 32 97.0 13
1228 - 3 95,0 17




Table 2
Chromosome Number of Ascites Hepatomas
AH 130, 7874, 601, 602, 66, 13,
. 99, 414, 62F, .62 and AH 66F
o (Examined on 4-day-old Tumors)
Strain No., of nuclei Mode Range of
examined variations
AH 130 100 43 38-47
AH 7974 100 49 L =5k
AH 601 100 67-68 63-75
AR 602 100 67-68 60-76
AE 66 100 70 62-75
AH 13 100 38 36=39
AH 99 100 64 61-67
‘ AH 414 100 4p-48 b4-5]1
AH  62F 100 48 45-51
AW 62 100 67 64-70
AH 66F 100 38 35-41
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Table 4
; Distribution of Chromosome Number of the Ascites Hepatoma
~ ‘ AH 1A, AH 41B, AH 41C, AH 122A and AH 122B

(Examined nn 4eday-old Tumora)

Frequency
No. of AH 41A | AR 41B | AN 41c| AR 122A[AH 122B
" , —

Chromosome 20th* | 15th* | 15th*| 12th* | 16th*

42
) 46
L9
48
49
50

51
% 22

53
54
55
56
57
58
59
61
63
65
66 1
67
69
70
71
72

\ 73
‘|') 74

75 1 1
76 1
77

78
79
80
81
83
84
87
90
97 1
110 1
111 1

Total 50 50 50 50 50

W TN 0O~ O\NON s -
V-3 ~J 00~ -\
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17 * Generation of serial transfers of tumors at the
time of chromosome examination.
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Frequency

Chart 1
The Ascites Hepatoma
Distribution of the Chromosome Number
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EXPLANATION OF FIGURES

Fig, 1. Chromosomes of 1Q different ascites
hepatoma cella of the rat, AH §23%, 66 chromo-
somes, AH 13, 38 chromosomes. AH 62, 67 chro-
moaomea. AH 310, 72 chromosomes. AH 62F, 47
ghromosomes. AH 39, h4 chromosomes., AH 99, G4
chromosomes, AH 66F, 38 chromcacmes. AH 322,
68 chromosomes. AH 41ll, 47 chronrosomes.

Mg, 2. Chromosomes of 5 diflerent ascites
hepatoma cells of the rat., AH 41A, 54 chromou~
somes. A 41B, 54 chromusomes. AH 41C, 52
chromosomes. AH 1224, 74 chromosomes. AH 1223,
71 chromosomes,

M, large metacentric chromosome, m, wminute
chromosome. S, satellite chromosome, ¢, chro-
mosome with a second comstriction,

Figs. 3 and 4. Examples of photomicrographs
of metaphase plates of ascites hepatoma cells.
™M.g., 3; AH 310, chromoscme number 72, Note a
minute chromosome (m), a satellite chromosome (3)
and chromosomes with second constrictions (C).
Fig. %; AN 423, chromosome number 66, Notc a
large metacentric chromosome (M) and a chromosome
with a second constriction (C),

15




¥: jure 1
B0 vrusooswyeonsosommy w....,....,
”ﬂﬂ!wnm ((i!xautxmmmmu

Al 13 hk('mmm (b’mm

""mm”mmumm». ll'mmm..
dummnmmsm "’

. AH 310 '"m"mu.“cmﬂmuﬂm A "Rllmm

R 111 T T nc "8

Cc
. [a“'“”"““"o. Maryev, Difasgassranser
|

c

e

AH 82

ar 35 UNUIDRUVUODVOVULY P, b!(m ARRURU IR,
[Wlmlm«mmom. Mstrer bl
Al 99 r/ j ™

RRYIINGL L INT xR WAL 2N

ALBEF “”"“0”" M”“!’m '}‘“ﬂ“ﬂum
"

AH 322 [“M“WWVMUWWWvWmewm . ’”ﬂﬂl’m
HAUKARRRK K RSWTRUIBNRy "

AH 414 "“"“"”'l'ﬂmn C”m ReRR AN AL 'E"‘

I




B S

@ Fipure 2

AH41A [ [ “WM‘WWW'\I WOV IYIIVIVIG. .\
xxxx«xm AR wrun

(?S}ilf ée!:.) hm&w«bwmuwll“!)\l(wllmllvm....mmmm;camumur.

LA )‘)Mﬂ“ 'WWO\'W‘llbmvnmumcmu”m RRREAY A0

AH 1224 [ Wq VWI! W:“‘WWWWWWVWWWVWVWWWW v
A2 el g A R SERKKRRE NN 5

(AH 122 B[a( l!mmmwmmmoowmuwwvwm.m...“.
16th

Gen KRR XK ERIRRR AR YRR K A0

77




¥




GUISSVINN
Somwly

UOTITEIOIUT Tedruydar

$307AI9s PILIY

0861E-031
=L§S-T6 YA 33e13u0)
*d °q_‘uoyBuygsey
*auandotaasg
pue QaIeasay Jo
PTD 3@y 3o N30
‘(3823 133} dnoip
juetdotaaag pus
qazsesag ‘S°h
0Z1TO0L ‘3PTYUSO}
nroedoy
BIITASY INIL

£IH0Z0EOIY)
ssuojedag 233125y

ILISSVIRM

@I ISSY NN
Louady

Al

“IIX
‘I

‘e
1

UOTIeEIOFUT TEITURIAL

$33TAJIG padly

0861£-044
-L$S-26 vq 1d8X300)
"D °*d_‘uoidurgses
*3gamdorassg
pue [aIe3say JO
JITYD aY3 Jo ad1JI0
*(3ge3 1eg) dnoxg
juagdoraslq pue
YaIeas3y Awiv "S°n
0ZINOL “ePysoy
senojedog
$31708Y (913TL

23W0I0UOIT)
sgualedayg SISV

GA1IISSVIONN

Al

‘111

II

‘T
T

°SIOEN]Y § 9Y) JO IInlvay
IWGSOTOIYD 9Y1 SB [JoA S IIQENU IWOSOWOIYI IY3 JO
93uBl UOYIEJl1BA 3YI DU APOT Y} U PIJOUW ITIA
SIOVIIIIFFP IULITITUITS *JOYIO UIEa YiTs paredzod
pue SIE0SOWOIYd JO sainjeay sydojoudiom ayy se
1134 S8 SUOTIEfIBA Jo aSuex ayy pue Jaquonu 3mos
~0mOIYd 3yl yO SUOTIETIEA JO apow I 01 3dadsax
Te193ds U3Ta PITPRIS SBA IUWOSONOIYd Y ‘wmojvday
S1TIse 9yl JO SUITIIS Jueydsuell JUIIIITTP 6 WY

"18X 241 JO TT32 IJATY 2yl ‘Ir99 TEISIOUE T=EION
uomBod B Jo A3137I2A B U0 S?YpRIS aajiviedmod
J0Y SI0uUN] 271TISe JO sayxes e apyaoid ued ‘jex
ay1 yo suoieday paompuy-adpozeouyme agy JO UOFSIIA
-U0> 27119Se Agq paredead ‘emojedoy salvose agy

330dax PatIISSRIAUN(0861S-054-285-26 VA 19BI1UOD)

*$391 % ‘saIqe3 “sSnIIT °“Toutl d 81 *18
320 ¥T - 09 390 ST ‘Z °oyN 1x0dox Teurs “epyysox
0zIuol £q SLVH J0 SVAOLYJAH SILIOSY SNOTHVA
ONORY SIONIHAIIIT TWWOSOROMHD IHL J0 STIANLS
(ueder) epuey ‘UOTIMITISUL TEITPay UOTIEPUNOY FYESES

¥/91 ATQ av

‘siomn: 6 9q1 JO 2InIed]
JWOSOROIYD Y1 ST TYas SB IIquENnu ITOSOmOIYI IR JO
23uex UOFIEBFI®A Y1 pUB 3pow ayl UJ pIIOU 1A
SIDULIATIIP 1UedTIYudTS  °XY3I0 UIed Ifs paxedeod
pue $230S0M0IYD O sainjea] sy3oroydrodm 243 se
118a se suoyjejiea Jo 3Buel 3yl pue Iaqunu IJuos
-0mOIYd AU} JO SUOTIBTIZA JO 3pou Ayl o1 3dadsax
Teyoads qiTa paTpPRiS Ses auososolIRd 3yl ‘emojeday
$91719S® 3yl Jo surel)s jueldsuzIl JuaIay3Ip 6 Uy

"Bl 241 JO (129 JIATY 343 °‘I792 [eI1Sasue fearon
uounod v Jo £137xz2A ® U0 s2ypnis aarivredwmor
Joy siounl J71YISe JO SITIas e apyaoxd ued “jex
243 yo euolzday paonpuy-akpozeoujne 3yl JO UOYSIaA
=u0d 27179se £q paledaid ‘enojrday sazyase YL

310431 paTJ¥SSEIAUN{086TE-0g~165-¢6 Y 19BIIN0]Y)

*syal1 g *seTqea °*su{I¥ °youy 'd 8T °19
3190 ¥1 - 09 190 ST ‘% °ON 310daX Teury °EpYUsox
0ZJuol, 49 SIVY JO SVAOLVJIH SILIOSV SNOIUVA
ONOHV SAINTHISI I IVROSONOEH) IHL IO SITANLS
(ueder) epuey °u0JINIYISUT TeIFPap UOTIEPUNOF Fieses

¥/91 Ava av

QI LIISSVINA
Kouady

WOTIBRIOTUT TeITUYIAL

s3djaleg pomxy

0861¢£-044
-£§5-Z6 ¥q 13813000
*3 ‘aq ‘uoidurgses
*suaudoTaaaq
PuUB YIIBISIY JO
JIIEO AW\ Jo INII0
“(3seg 1e4) dnoxy
jwaedoyasaq pue
qoXedsay Luiy *‘s°n
0Z1E0), *ePTYsoX
sesuojedoy
§$33F98Y ATITL

S2H0S0XOIT)
sexotedoy saijosy

GALLISSV'IOND

QI LI ISSYIONN
Kauady

.

AX

‘111
‘11
B |

‘T
|

UOTIemIOIUY TedTugday,

SIDTAIIS pomty

0861£-031
=455~26 ¥Qd 3dex3U0)
*> ‘g ‘uoyduyysen
‘Iuamdoyaaag
pue gareasay o
J374D 3ul 3O AdII0
‘(1sed Ie3) dnoxp
juaxdotaaag pue
YaIeasay ARIy “S°n
OZTEO0L °*epTysox
senoyeddy
$31798V ITITL

SIUOROWOILD)
seaojvdoy $91708V

@ LITISSVION

“III
‘IX

‘%
‘1

r

°gy0Mm1 § Y1 JO INIEIJ
JNOSOUOIYD Y3 Se [ToA Se IIqUnU JW0ESORCIYI 3 JO
93Ul UOYIETITA Y1 DUE Ipow Y3 UF PIIOW YA
£20U2I5JITD IWSIIITUIIS °* IS0 YITY Q3fa paiedmsd
pue SIE0SOZ0IYD 3O saInjedj djdoyoydion I §B
1724 se suoyjefIea Jo 23uel Iyl pue Iaqunu IJWOS
-0NOIYd 9yl O SUCTIB[XeA JO 3pom agl 01 3dadsax
Tejaads q37a PITPMIS SEA SCOSOWOXYD 3u3 ‘ewojwday
$2179SE 2yl yO Sutexys jmerdsuerl 1U2II3FTIP 6 UX

*381 Ul JO 1799 JJATY 243 °TT29 Tel18d3ue [eaxou
Uommod ® JO A19TIeA © UO SATpPMIS u.—muuunn-ou
103 SI0EN3 IFITISE JO SITIASs v Ipjaoid ued ‘X
943 Jo euoieday pasnpuy-aApozeoujze ayy JO UOTSIAA
-uad 273yose £q paaedoad ‘*emojedag sagyose Iqy

310da1 patyysseisen(Qa6IE-Ddad-266-¢6 Va 198I13003)
*sya1 g °*satge; “snl{y ‘Touy 'd 81 “19
190 ¥1 - 09 390 ST ‘T *oy 310day Teusd “EpIysox
0ZYB0L Aq SIVH J0 SYROLV4AN SALIOSY SNOIUVA
DNOWV SAONAYZIIIQ TWROSOAOYHY AHL 10 STIANLS
(ueder) =puey ‘UOTAMITISUY [83TPayy UOTIBPUNOL FXESIS

¥/91 ALQ av

*sjomn) § Iyl JO Janjed}
FROSONOIYI 9Yl B8 T4 S% YPQqENU IFWOSOROIYD I3 JO
23uBX UOTISTIEA W1 puUE IPOE Y UT PIIOW IIaa
830UIISIITP IUSITITUIIS “IWO (ITI [178 PaIedmod
puE SIWOSONOIYI JO saINILd] d3oyoydiom Iyl sv
113a Se SUOYIETIEA JO 23UsI Iyl pue IIGEOU IW0S
-0NOIGD Iy JO SUOTIBIIEA JO IPONM IW 031 333dsax
fer2ads yi17a peTPMI8 SEA IAOSOE0IYD I3 ‘wwojwday
$21708¢ Y3 JO sujexys jueidsueil JUDIAIFIP 6 X

*181 agl JO TT139 JAATT 943 °‘ITed Texisaoue Jsaxou
uoTwo3 ® JO £137ITA ® UO SITPRIEs aAjIwreduod
303 $30uN] JTITISE JO SITIAS ¥ IPTAOIC uWwed ‘jex
943 yo suojedoy DIINPUT-ILPOZEOUTEE Y3 JO UOTSYaA
-Uo0d 5737958 Aq poredaxd ‘ewojrrday s33TISE AYYL

3x0dax paTzYsse [dun(088IE-0A1~25S-26 VO 298I1U0D)
*$J91 ¢ ‘satqel ‘snllt “Touy d @1 19
390 ¥1 - 0B 390 ST ‘T “ON 110da1 TeUIJ °“wpPIYEOX
ozyuol Aq SLVH J0 SVAOLVJER SALIOSV SAO0IHVA
ONONV SZONIYZI4 10 TWAOSONOHE) AHL A0 §41ANLS
(wedur) wpuey ‘uOTINITISUL FEITPIN LOTIRPUNOS THESES

/9T ATQ 4




QILAISSYINN

(Boto1g) SIIND
13417

223708y

sI08RT
SINOSOEOIT)
Ioun)

SHOLATESAq
@ LIISSWIOND

GQILITSEVINN

ST
uotora) e

i

(roq3ny) “uiazyed
JENOSOUOIYY UA0 837 Sey *A13335U% TREIOU ZOWNOD ®
uoxjy un.—.u-ﬂ.—uﬁuo ‘I0mNn) Jo%9 vyl Usam il STqL

(xoqany) “uInied
TENOSONOIYD WO ¥37 sy ‘A11S30U% TENIOU UONNGO ®
2027 3uyIsuidyio ‘yowny [OEI INAI UsIm LW IYQL

QIIIISSVND

(f3o1078) B1ID
1T

$91JI8Y

sI0an],
$IM0RONOIY)
Z93Ue)

SHALJOSAq
3 LI ISSVIOND

CGATIISSVIOND

(£3o107g) STTa®D
19481

(2omak,) urazyed
FEUOSONOIYd WO 3T Sey ‘A138IJUT TERICU UORNOD ¥
2013 3ur3eurdpIo ‘IONNI GO 1Y Usam Lew myUL

(Toqiny) “-ura3yed
TeROSONOIYd a0 $37Seq ‘A13820U% TENIOU UOWNNOD ®
woxy Buyieuy8310 ‘loEng yows vyl uwaw Avm SIUL



QILITSSV RO

£ouwody
UOTIRNIOFNT [BITUIIY,
SI3TATg pAmIY

0881E-03%
~L§§-26 ¥q 131D
3 g, uo3duygsey
Juandolaaag
PUR [IIeISay Jo
W WX Jo AIII0
“(39e3 1B3) dnolp
3juendotaAaq pue
Warsaeay A3y °s°n CINX
0ZI%0L “spIYsox ‘Il
seaciedon
SIITOSY¥ NI 1

2IWOLOTOIRY “L
seR03udoy 8937108y 1

GAHISSYON

Al

@ IRISSY' NN

Sously
WOTIEIOIU] TEITUYIRL
$IITAIIS pamIy

086IE-03S
~L$S~%6 VU IeIIU0) ‘AT
*d> *a_‘uoyBuryses
‘3udadoyarag
puR goIvasay 10
JITUD a3 JOo 30
*(1se3 1ej) dnoip
jwadolasag pue
Yoxeasay Awiy 'S°n CITI
0ZTuoy, ‘eDIYsox °II
semojedoy
SIITOSY PTITL ‘I

SIMOSOTOIY) *T
sRM01%d3y $33TOSY 1

QILISSY'IONN

*g30UN1 § Y1 JO 1NN}
IWOSOMOLIYD IYI ST YA ST IIQENU AWOSOTOIYI YL JO
9dugl uwoyiefIeA 9Y) puUe 3pPOW gl U PIIoOU AIda
SIDUIAIITIP JUEITITUATS Y10 yded §3ja paredeod
pue S35050u0IYd JO sSainieaf srdoroqdronm ayg se
TT2a se suoyiejiea JO aSuey ayl DUE IaqunU JILOS
-0mOXYd Yl JO SUOIIB[IeA JO 2apou P o031 3oadsax
Teyoads QITA PATPRIS SBs AUOSOEOIYD Y1 ‘BEOIBADY
S23T0se Y1 JO suyeils jueydsuely JUIAIITP § GI

*qel 3yl JO TISY IAATT o243 °‘TT2a Teijsosve Tedion
uoBTOY B JO £337IA B WO SOTPMIs oaariviedmos
I0] SIount I7ITISE JO Sajias © opyaoxd ged ‘el
aq] yo gmozdasy pIdMpUY-2APOZBOUTIE Y] IO UOFSIAA
~B0d 91110se Aq paizedoxd ‘zmojeday $331F0SE QY

3x0dax paTJISSETAUN(OBETE-D3A~ LSS 26 VG 2001300D)

*SJa1 g ‘salqey SNIIF "TOUT d g1 I8
390 ¥1 - 09 390 ST ‘g "ON 370dax TeUIY “eprysox
0ZIwoy Aq SIVY 40 SVHOLVJIH SILIOSY SHOIUVA
ONOAY SIONIYIILIQ TWROSOROHKD IHL 40 SAIARLS
(meder) epuey “wOTIMITISUY TEDTPoN UOTIRpUNOy FuESES

¥/91 ATQ av

*s10EN1 § 9UY JO IINIvIT
2MWOSONOXYD 3yl Sp [194 S 13qUAU IWOSOROIYI 3| JO
23uBY UOTIBTIBA 2Ql DUR 3DPOR ayly af paion IIam
$90URIaITIP IUBOTITUSTS 1IN0 §O2a M1Ja pareduod
pue S2305030IYd IO sainjeady didojoydrom agy sz
1138 Se SUOTIeIItA JO aSUey 3yl puR I3qUnu 280S
~0E0IYD Y1 JO SUOTIB[XEBA JO 3pOT IWP 03 33adsax
Ye109ds YlTr PITpAlS Sta IUOSONOIYD Iyl ‘emoreday
S91795e 31 JO sujeils 1ueldsuexl JUIIAIITP G UT

“18X 31 JO ITIY I3ATY 341 ‘[Yad [exisadue jearon
uoENod B JO A197I2A 2 uo Saypnis sariwasdmos
J0J sJouny Sf31TISE JO Saylas e apracid ues ‘el
an Jo 2noieday paonpuj-afpozeoujue 3yl IO UCYSIAA
~U0d 271795k £q poxedsid ‘ruwoieday s23jyosE AYy

120dax paTIISSETOU(Q861E-I3L~165~26 VA 19BIIN0))

*Sy21 Z ‘s3ardel ‘snll7 ‘1ourd 8T 1@
390 ¥T - 08 190 SY °Z ‘0N 1I0daY Teulg ‘epigsox
oziwoy, Ag SIVY 10 SVAOLYJIH SALIXSY SNOYEVA
ONOIY SAONFUILA Iq ‘IVROSONOEHD IHL JO S3IAnLS
{ueder) wpuey ‘w0TINIFISUL TEOIPay UOTIEPANOY TXESES

¥/91 ATa ay

QI T2 ISSVINA
Koualy

wojjeRIOFU] [eITUYaL

SADFAXRS ponly

0861€-041
~1$5-28 VQ 12e13u0)
3 ‘g ‘uojdujysey
“yuondoyasaq
PUB goreasay Jo
JRIU) W Jo 3III0
*(3ey 1ey) dnoiy
ywudorassg pue
qaxeasay Aaxy ‘s°n
0ZTm0y, *vPTUSOR
seuojeday
$IITOSY ITINL

SIROLOHOITY)
seoleday 93¥osy

GALIISSYIOND

AR IITSSVTONR
£ouady

‘11Y

"1

‘e
!

uoyIERIOIN] [edTUgIay,

$33TAY3g pawIy

0861£-034
-L4§5-%6 V@ 1eI3U0D
*D *q ‘uorduyysey
‘3usadoyaaag
pue g21easay JO
3379 3ul Jo 3dJlo
‘(3s2g x83) dnoip
jueadoyaadq pue
yoIeasay Amxy °S°n
0ZTwWOL “epiysoy
seuoledday
8931798V INL

S9MOL0WOIL)
senolndag £931798Y

CALIISSVIOND

“XIx
‘II

‘e
)

*SIOEN3 8 9Y1 JO 2IMIES]
WOSONOIYI Y] ST [Tas St JoQUNU IWOSOBOIYI IGI JO
33uex TOT3EI1%A 9yl DUE 2pON Iyl Uuf PIIOU IXIA
$IOUAIAIITP JNEITITEIE IO TIL (373 poandund
PUR $J40SOTOIYD JO SIANIEd} d33o7ondron ays se
TT98 se SUOTIETIEA Jo 3308 Iyl pur Iaquna Jmas
~QUCIYD Y3 JO SUOYIETIEA JO 3pom 3@ 01 1d3dsax
Te132ds Y31 PaTpmIs Sea IGOSOBOXYD M ‘rewoizday
S91ToSE Yl JO suTexis nejdsusil JUAINIJIP § UX

*121 33 JO IT9d IFATY o1 Y29 TeIlSadue TeuI00
aouN0d B JO A33fIeA ® U0 SITPRIT IAJivredmod
I0] s10mn1 3TITISE Jo SITIas ® 2pjaocad wed "1ex
243 70 euoleday padnpuj-aApozeonyEe Y JO UOTEIIA
~103 3717198k &q peiedoird ‘emoteday s$33¥I8e AYY

110dax pat3IsseTIUN{086TL-IAg~28C-26 VI 13eiiu0))

*$Ja1 ¢ ‘saTqel ‘SRILY °Your 'd 81 19
390 ¥ - 09 120 ST ‘G "oy 3¥odax Teumry “epiysex
0zZTuW0y, &4 SLVY J0 SYAOLVJdH SALIDSY SOOIHVA
ONOWY SIONIYAIS IQ IVROSOXRCHED 3IWL S0 STIANLS
(ueder) epuey °*UOTIMITISUL [EJFPIN UOTIRpUNOL TALSES

¥/91 ATQ av

*SI0EN3 § Y3 JO IANIEIY
2WOSONOIYY Y3 FE ITsA S® JSGERU IWOROWOIYD Y3 JO
93ugI UOTINTI®A Y DUE apPON a3 UT PI10T 3I3a
S3IOURAITIIP IWEITIFUITS * A0 YIeI TITA paamdnnd
pus SIROSOWOIYD JO sainjeay dyNoroydiom gy se
1138 S% RUOTIBYISA JO 23UBX 291 pPUR J2QUAU awos
-0NO0ITYD I3 JO SMOTIRTINA JO apom 3R O} 31%adsax
TeY29ds YITs POTPMIS S¥A JWOSOEOIYD Y3 ‘wEolsday
$3179se q3 IO SUTex3s juejdswell JUBIFIITD 6 UX

*3vl1 I JO 729 JI2ATT 243 '[190 YRIINIOUE TewIOU
qoER0d B JO £337IeA ¥ U0 £ITPNIB IaTIvindwod
103 sxomnl JTITISE 10 SITIag © Ipjacad wed “ymx
243 yo exoieday pasnpuy-ILpozeonyse Iyl JO UYOTRIBA
-ued 2333988 4q pajedoid ‘emojeday £23¥I8E Ay

12043z PITITETRIOUN(QREIE-DAL- LSS-C6 VO 3I8A3L0D)

8191 T °SeTqel ‘SAITY “1ou) ‘4 g1 *W
390 #1 - 09 390 ST ‘T *ON 33040 Yeurd °“EPIUROX
oztuoy Aq SLVE 40 SYMOLVJAH SALISV SAOIGVA
ONOYW SIONAHAIS IT TVNOSONOEED IHL 40 S4 IaALS
(usder) BpURY “UOTIRITIZUL TRIFPIN NOTITPWRE TAESES

¥/91 AIQ 1




B2ot010) STIND

(f3oTo1g) ST

(1oqiny) °uxazaed
TeNOSONOIYD URO £17 €8y *£118330% TREION UOENOD ¢
8013 3u7)surdrio ‘IOEN3 §a82 Jvy3 uwwam Lym SIYL

(Tomany) “uinied
TEROSONOITY WO S37Suy ‘A11830U8 YeEIOU UONNOD §®
2013 3urieaydtIo ‘JoEn] Qama (vy) WeIE LeW IIQY

(£307107g) SITD

(£3o101g) SITD

(roqany) ‘urazyed
TEEOSOROIYD UaO $378w{ *AX1SIJUT TENIOU GORNOD ¥
RoIJ 3ur3eur3drio ‘IOAN GIEd Juyl umam femt wyQy

{(romny) curajjed
TeNOSONOIYD UAO 837 SBY "A13890Us T¥NIOU UONEOD ¢
w0xJ 3urieurSTIO ‘IoEn) YOwS 1Y uUvIm LeW SYQY




